MATERIALS AND METHODS Description of study site
The study was conducted along the lagoon stretch of Ogun waterside Local Government Area. The lagoon stretch is located between longitude 4 o 12N -4 o 34N and latitude 6 o 18 SE -6 o 40 SE on the map of Ogun waterside LGA, Ogun state, Nigeria. The lagoon borders the forest belt and receives a number of important rivers draining their waters into it (Fig 1) .
Fish sampling procedure
Four sampling sites, Makun-omi, Idaleketa, Iwopin and Ebute-Ilamo were randomly selected from the study area. Fish abundance was determined by monitoring and recording the fish catch data from various locations in the lagoon. The fish sample data were collected from each of the selected villages and landing sites for two years on seasonal basis (dry and wet). The number of each fish species caught was recorded and their photographs taken to ensure accurate identification to the lowest taxonomic level. Assessment of the quantities and types of fish species caught from the selected sites was done twice a week to have data on types of fish available monthly (FAO, 1990; Olaosebikan and Raji, 1998) .
Determination of fish diversity
The diversity indices used were: i. Species richness (S), which is the total number of different fish species present. Where S = Σ n1 + n2 + n3 +………………ni ii. Simpson index (D), which is the measurement that accounts for the percent of each species from a biodiversity sample within a local aquatic community. The index assumes that the A study was conducted to determine distribution and abundance of fish over two years (dry and wet seasons) in lagoon systems of Ogun waterside Local Government Area, Ogun State, Nigeria. Fish sampling was carried out in four selected stations based on catch. Physical and chemical characteristics of the lagoon systems were also carried out. The study revealed that Bagridae represented by Chrysichthys nigrodigitatus contributed the highest number of fish in the two seasons. Fish species were evenly distributed in the wet seasons than dry seasons. Simpson index (D) computed for the 4 sites are 0.15, 0.11, 0.62 and 0.12 respectively for Makunomi, Idaleketa, Iwopin and Ebute-Ilamo in the dry season and 0.37, 0.10, 0.42 and 0.10 for wet season. There are positive correlations between fish number and some physico-chemical parameters, phosphate (r= 0.74), Nitrate (r= 0.4*). There are variations among physico-chemical parameters of water samples. Information revealed by this study will be useful in fisheries resource management for the studied locations.
Key words: Fish resources, Lagoon, Season, Ogun waterside proportion of individuals in an area indicates their importance to diversity. Simpson index (D) = Sum (Pi) 2 where Pi = the number of given species divided by the total number of fishes observed. The probability computed for each species is given in decimal percent.
iii. Shannon -Weiner index (H) = -Sum (Pi ln (Pi) (natural log).
This index measures the order or disorder observed with a particular system. This order is characterized by the number of individuals observed for each species in the sample site (Simpson, 1949) .
Determination of physical and chemical parameters of water samples
Water level was determined using a calibrated rope line (in cm) attached with a lead sinker. The rope was lowered from the boat into the water until it touched the floor of the water. The depth was then read off a calibrated rope. This process was repeated at every site and done on seasonal basis (dry and wet) (Arowomole, 2000) . Temperature was determined using the ordinary mercury in glass thermometer calibrated in degree celcius ( 0 C) (Boyd, 1979) . The thermometer was dipped into the surface water from the boat for a depth of 20cm and the value read off the mercury line on the thermometer after the level was stable. Water transparency was measured using the Secchi disc. The Secchi disc attached to calibrated rope was lowered from the boat slowly into the water until it disappeared and depth noted, it was then slowly pulled up and the depth at which the disc just reappeared was noted. The transparency value was taken as the mean values of the two readings and recorded for the study site. Dissolved oxygen was determined using dissolved oxygen meter model (Jenway DO 9071). The instrument was standardized by using saturated potassium chloride and zero solutions. The probe was then dipped from the boat into the water to record oxygen readings in situ for the various locations. Salinity of the collected water samples from the study sites was determined using Argentomeric method (APHA, 1998) . pH of the water samples from the various locations was derived using a digital pH meter Suntex (model TS-2). This was first calibrated using 2 buffer solutions of 7 and 4. The nitrates level of the waters from the various locations was determined using Nitrate Electrode Method (APHA, 1998). The Ammonia level of the waters from the study sites was determined using Acidic method for Nitrogen (APHA, 1998) . Phosphates level of the waters from the study sites was determined using Vanadomolybdophosphoric Acid Colorimetric method (APHA, 1998) .
Statistical analysis
Data collected on fish and water samples from the study sites were analysed using the following statistical procedures: Correlation analysis and Analysis of variance (ANOVA) where appropriate.
RESULTS
The abundance and biodiversity indices composition of fish species in lagoon systems of the four sites, Makun-omi, Idaleketa, Iwopin and Ebute-Ilamo are presented in Tables 1 and 2 . Plates one to three show samples of fish in the locations. The physico-chemical parameters of water samples in the 4 locations of the lagoon systems for both wet and dry seasons are presented in Tables 3 and 4 . Thirty-nine fish species belonging to 30 families of which 37 were fin fishes and 2 shell fishes were identified during the dry season while forty fish species belonging to 31 families of which 38 were fin fishes and 2 shell fishes were identified in the wet season. Bagridae represented by Chrysichthys nigrodigitatus contributed the highest number of fish in the two seasons. The Simpson diversity index (D) computed for Makun-omi, Idaleketa, Iwopin and Ebute-Ilamo were 0.15, 0.11, 0.62 and 0.12 respectively in the dry season. Simpson diversity index (D) computed for wet season for the four sites were 0.37, 0.10, 0.42 and 0.10 respectively. Fish abundance was higher in the wet season than that of dry season. The highest mean temperature was recorded in Ebute-Ilamo (28.6 ± 2.2 0 C) while the least was 27.40 ± 2.1 0 C in Makun-omi in the wet season. Ebute-Ilamo recorded the highest mean value of 7.39 ± 1.2mg/l for dissolved oxygen while the lowest mean value was 3.77 ± 0.9mg/l at Makun-omi in wet season. The peak record on salinity was recorded in Iwopin with 3.40 ± 0.5 0 / 00 in wet season while the same study site recorded 3.69 ± 0.3 o / oo in the dry season. Idaleketa recorded the highest value of 77.90 ± 25.1cm for water transparency in the wet season while the lowest was 73.1 ± 27.3cm at Ebute-Ilamo. The peak value of 5.56 ± 0.4mg/l for phosphate was recorded in Iwopin in dry season. Phosphate values across the locations showed significant difference (p<0.05) in the two seasons. There are positive correlations between fish numbers and some physico-chemical parameters such as phosphates (r = 0.74) and Ammonia (r = 0.4) in the two seasons.
DISCUSSION
Thirty-nine fish species belonging to 30 families of which 37 were fin fishes and 2 shell fishes recorded during the dry period and 39 fish species belonging to 31 families of which 37 were fish species and 2 shell fishes identified in wet season. This finding agrees with the number of families by Ajani (2001) who recorded thirtytwo families of which 52 were fin fishes. In both seasons Bagridae represented by Chrysichthys nigrodigitatus contributed the largest number and are more distributed across the 4 sites. The high number of fish species of marine origin in both seasons agrees with the observations of Fagade and Olaniyan (1974) who recorded higher fish species of marine origin in dry season. This observation was in line with the fact that young stages of many marine base fish species live in water of reduced salinity. Families such as Mugilidae, Bagridae, Clupeidae, Sphraenidae and Elopidae which were more common in the dry season is in congruence with findings of Fagade and Olaniyan (1974) and Ajani (2001) . The water depth of the study sites which range from 2.70m -4.84m in wet season and 1.29m -3.14m in dry season agrees with the observation of Ajani (2001) who recorded highest depth value of 5.5m in wet season but the 0.5m value recorded for dry season was too low compare to the one recorded for the study sites. This variation is probably due to short break that exist between the wet and dry season periods. There was a positive correlation with rainfall which means that the water level rises with rain intensity. The water surface temperature values of the study sites were generally uniform across the sites in both seasons. The variation was less than 2 0 C. This observation conforms to other previous workers (Oyewo, 1998 , Ajani, 2001 , Chukwu and Nwakwo, 2003 and Ajibola et al, 2005 . Ajibola et al (2005) recorded temperature range values of 27 0 C -29 0 C in the lagoon; they noted that at this temperature physical, chemical and biological properties in the waters are affected. The water temperature values also conform to the values recorded for tropical waters in which fishes thrive (Longhurst, 1968 , Ceda, 1997 . Boyd (1979) also noted that warm water fishes grow best at temperature between 25 0 C and 32 0 C. The dissolved oxygen levels were higher in wet season than dry season this is probably due to the influx of adjoining rivers that flow into the lagoon. There was a negative correlation between the dissolved oxygen and temperature. This observation disagrees with the findings of Ajani (2001) who recorded positive correlations between dissolved oxygen and temperature. The high levels of DO observed from the study sites agrees with Boyd and Lichtkoppler (1985) who reported that the oxygen concentration level above 5.00mg/l as the desirable level for most fish species. The salinity values recorded for the sites were generally higher especially during the dry season; the salinity is typical of estuary/lagoon that is closer to marine locations. The high salinity value is probably due to low discharge of water and the slightly low value of salinity in wet season may be due to dilution rate of the rainfall and discharge of fresh water from adjoining rivers. This observation agrees with Olaniyan (1969) , Dublin-Green (1990) and Oyewo, (1998).
CONCLUSION
The study found 40 fish species to show some level of richness in the fish diversity of the study sites. Chrysichthys nigrodigitatus was the most dominant fish species caught in the dry and wet seasons in the study sites. The physical and chemical parameter values recorded for the study area supported the biological life in the lagoon systems and thus enhance the fish abundance and distribution. The information and observation of the study will be useful in formulating the rational exploitation of fish species especially Chrysichthys nigrodigitatus and conservation of less abundant fish species.
Boyd, C. E. (1979):
Water quality in warm water fish ponds. Auburn University, Agric.
Expt. Station, Auburn, Alabama Pp. 361. 3.14 ± 0.2 2.84 ± 0.5 3.02 ± 0.3 1.29 ± 0.2 Temperature ( 0 C) 28.9 ± 1.7 29.10 ± 1.4 29.5 ± 2.4 29.30 ± 2.2 Dissolved oxygen (mg/l) 3.64 ± 1.1 4.06 ± 1.6 5.67 ± 1.1 6.68 ± 1.4 Water transparency (cm) 74.50 ± 10.7 75.25± 6.9 79.20 ± 6.4 75.50 ± 14.7 Salinity ( 0 /00) 1.28 ± 0.2 2.05 ± 0.5 3.69 ± 0.3 3.38 ± 0.4 pH 7.40 ± 1.3 7.90 ± 0.8 7.25 ± 1.2 6.55 ± 1.2 Nitrate (mg/l) 0.14 ± 0.001 -0.2 ± 0.001 -Phosphate (mg/l) 2.12 ± 0.1 1.56 ± 0.2 5.56 ± 0.1 2.65 ± 0.2 Table 2 : Abundance of fish species sampled during the wet seasons in lagoon systems of the study area.
Ceda (1997):

